ABSTRACT. There are various plants with potential feeding importance to honey bee, Apis mellifera, colonies as source of pollen, nectar or both. Selection of suitable regions for apiaries mainly depends on the availability of honey bee plants in the apiary region. Identifying honey bee plants in specific region is very essential for honey and pollen production from honey bee colonies. Lacking the information about the beneficial plants for honey bees including; plant name, flowering time and potential benefit to honey bee colonies could be considered as a limitation for beekeeping development. So far honey bee plants are not well studied in Egypt. This review paper presents potential honey bee plants in Egypt using the available publications. The studies on honey bee plants in Egypt were also reviewed. This work can be considered as a guide for beekeepers and researchers. Moreover, the presented plants here can be used in comparing honey bee plants of Egypt with other countries to get a better understanding of honey bee flora. More detailed investigations on honey bee plants are strongly required to be done at all Egyptian Governorates.
INTRODUCTION
The mutual benefit between honey bees and plants is very important for both of them. Plants can benefit greatly from honey bees in number of ways: 1) pollination (e.g.
Reyes-Carrillo et al., 2007 and
Blazyte- Cereskiene et al., 2010) ; 2) increasing seed production (e.g. broccoli) as found by Sushil et al. (2013) as well as seed quality as found by Yucel and Duman (2005) ; 3) the distribution of some biocontrol agents (Cornish et al., 1998) ; 4) honey bees can provide plants with nitrogen indirectly through their faeces (Mishra et al., 2013) . On the other side, honey bees can benefit from plants by different ways: 1) some plants can be utilized by honey bees as food sources (pollen and nectar); 2) honey bees visit certain plants to gather propolis beside their ability to recycle previously collected propolis (Abou-Shaara, 2014); 3) some plant cavities and branches can be used by honey bees as permanent or tentative nests, respectively. Beside these benefits, some plant extracts have been used as treatment for honey bee parasites including; neem oil (Qayyoum et al., 2013) and thymol powder (Ahmad et al., 2013) . In fact, not all plants are suitable to honey bee foraging and some plants are toxic, for example, Astragalus miser var. serotinus (Majak et al., 1980) . Some other plants (e.g. coriander; Coriandrum sativum) are less frequently visited by honey bees (Apis mellifera) than wild bees (Andrena cinerea) as found by Bendifallah et al. (2013) . Therefore, identifying honey bee plants in specific region and their potential benefit to honey bee colonies as source of pollen, nectar or both is very important for beekeeping especially since not all plants are suitable to honey bees.
Studies on honey bee plants in Egypt
Although the large area of Egypt, about 1 million km 2 divided into 27 governorates and located between longitudes of 25° and 35°E and latitudes of 22° and 32°N, the cultivated areas are relatively small. -Aal (1982) found that honey bees have good pollination ability to mustard, broad bean, cabbage, sunflower, coriander and clover while limited pollination ability was found to honey bees for wormwood, radish, grasses, and carrot. Maize, clover, wild mustard, yellow sweet clover and broad bean were found to be the major pollen sources at Kafr EISheikh region (Shawer, 1987) . At Dessouk district, Kafer El-Sheikh governorate, Taha and Bayoumi (2009) found that honey bees were the major pollinator to summer seed watermelon among other reported insects. They reported also a potential honey production from this plant about 10.47 kg honey per hectare. At Fayoum Governorate, Ismail et al. (2013) studied pollen collection by honey bees using pollen traps over two years. They found that honey bees collected pollen from 24 plant species with being sesame and maize as the major sources of pollen. This paragraph demonstrates the size of performed researches on bee plants in Egypt.
Potential honey bee plants of Egypt
To guide beekeepers and researchers, preparing a list ( Pauls (2007) .
To identify the potential benefit of each plant to honey bee (pollen, nectar or both), the available publications in Egypt or outside it about this point were used. Pollen (Morton, 1964; Noor et al., 2009; Shubharani et al., 2013) Most roses have no nectar (Morton, 1964) Sleepy Pollen only (Morton, 1964; Shawer, 1987; Adjaloo and Yeboah-Gyan 2003; Ismail et al., 2013) Egyptian clover
Trifolium alexandrinum
Order: Fabales Family: Fabaceae Early summer
Pollen and Nectar (Shawer, 1987; Hussein, 2001; Ismail et al., 2013) Pollen (Morton 1964; Bhuiyan et al., 2002; Ismail et al., 2013) Nectar (Morton, 1964; Bhuiyan et al., 2002) Sesame
Sesamum indicum
Order: Lamiales Family: Pedaliaceae Summer/Fall
Pollen (McGregor, 1976; Ismail et al., 2013; Kamel et al., 2013; Shubharani et al., 2013) Nectar (Kamel et al., 2013) Sorghum
Sorghum bicolor
Order: Poales Family: Poaceae (Gramineae) Summer Pollen (Schmidt and Bothma, 2005) As shown in Table 1 , most potential honey bee plants are belong to first group (medicinal, aromatic and ornamental plants) with 35.2% of total plants, followed by vegetables (34.1%), fruits (21.9%) and field crops (8.8%), respectively. Because few studies were done on honey bee plants in Egypt, classifying these plants as minor or major sources of pollen or nectar is not easy especially since detailed data about the cultivated area of each plant are not available.
CONCLUSION
The Egyptian flora is rich with suitable plants for honey bees as source of pollen, nectar or both. The degree of suitability of these plants to honey bees need to be assessed to classify plants as excellent, good or poor source of pollen or nectar. Such investigations need to be done at all Egyptian governorates to provide deep understanding of the Egyptian flora. 
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